Calcium channel blockade by certain opioids.
The calcium entry blocker, verapamil, enhanced morphine analgesia, but neither methadone nor propoxyphene analgesia was affected by verapamil in the mouse hot-plate test. To explain this, it was hypothesized that methadione and propoxyphene differ from morphine because they, like verapamil, block calcium channels and subsequent studies were done to confirm this. Verapamil, methadone and propoxyphene all depressed barium-induced bovine adrenal catecholamine release and KCl-induced contractions of guinea pig ileum, which are known to be calcium-dependent events. Calcium reversed opioid-induced inhibition in both tissues. Morphine did not affect either catecholamine release or ileal contractions. Procaine also did not influence catecholamine release or ileal contraction. Therefore, local anesthesia was eliminated as a mechanism for the inhibitory action of methadone and propoxyphene in these tissues. Opioids which block calcium channels should, like verapamil, produce bradycardia and hypotension. In the spinal vagotomized rat, methadone, propoxyphene, and verapamil produced bradycardia and hypotension, whereas, morphine produced tachycardia and (at low doses) hypertension. The results of this work suggest that methadone and propoxyphene, in contrast to morphine, block calcium channels in a manner similar to verapamil, and that some pharmacological and especially toxicological differences between these drugs are due to different degrees of verapamil-like calcium channel blockade.